by David S la te r
In th e l a t e a fte rn o o n o f Sunday, May 3 1 s t, Peru s u ffe re d i t s w orst ev er earth q u ak e. In th e space of two m inutes an e stim ated a re a of up to 10,000 sq u are m iles was d e v a s ta te d . E stim ates now p u t th e number of dead to be ov er 50,000 and th e number of home le s s to be in th e reg io n of th r e e -q u a rte rs o f a m illio n . The are a w o rst h i t was in th e i n t e r i o r o f th e D epartm ent o f Ancash, a zone re f e r r e d to as th e C a lle jo n de H uaylas. The D epartm ent of Ancash co n ta in ed an estim ate d p o p u la tio n o f 677,600 in 1966 w ith a p o p u la tio n d e n s ity o f 19 p e r sq uare k ilo m e tre (one of th e h ig h e s t fig u re s fo r a P eru vian Andean re g io n ). The d e p artm e n tal c a p ita l o f Huaraz had an estim a te d p o p u la tio n o f up to 80,000 and th e c o a s ta l town o f Chimbote an estim a te d p o p u la tio n of 150,000. Huaraz was alm ost co m p letely d estro y ed and Chimbote had from 70 to 80 p e r c e n t of i t s b u ild in g s c u t away by th e earth q u ak e. In the C allejflh de H uaylas zone, a w ell-know n' t o u r i s t c e n tre , th e s e ttle m e n ts of Recuay, Huanaz, C arhuaz, Yungay and C aras have a l l been v ir tu a l l y d e stro y e d . The n o rth e rn towns of Yungay and Carhuaz were co m p letely in u n d ated by th e flo o d s which fo llo w ed th e b reak in g o f the banks of Lake L langanuco. These towns had p o p u latio n s o f 30,000 and 20,000 re s p e c tiv e ly . Along th e c o a s t th e towns o f Huarmey, Casma, and Chimbote w ere w o rst h i t , b u t th e earthquake zone s tr e tc h e d alo ng th e c o a s t f o r 175 m ile s n o rth of Lima up to th e sm all town o f V iru w hich is 25 m iles so u th o f th e re g io n a l c e n tre of T r u jillo (p o p u la tio n 1 2 5 ,0 0 0 ), see F ig u re 1.
In th e a fte rm a th of th is d is a s t e r , we a re p re se n te d w ith a r a th e r c o n f lic tin g and uncom prehensive p ic tu r e of th e s c a le and lo n g -term e f f e c ts o f th e earth q u ak e by v a rio u s re p o rts coming o u t of Lima. P ie c in g to g e th e r th e v a rio u s ite m s, i t i s the purpose of th is p ap er to tr y to e stim a te th e v a rio u s e f f e c ts th e e a rth quake w ill have on th e employment s tr u c tu r e o f th e re g io n most a ffe c te d . In o rd e r to approach th is problem I in te n d to d iv id eth e d is a s te r zone, which b a s ic a lly co rresp o n ds to th e departm ent o f Ancash, in to two b a s ic re g io n a l components -th e c o a s ta l zone and th e S ie r r a zone, and attem p t to e stim a te th e e f f e c ts on employment caused by th e e arth q u ak e. 
The c o a s ta l zone
T his re g io n i s p rim a rily d e s e r t, b ein g in te rs p e rs e d w ith a number of f e r t i l e v a lle y s where r i c e , m aize, c o tto n and su g ar cane are c u ltiv a te d . The c o a s ta l v a lle y s a ffe c te d by th e earthquake a re , ru nning n o rth to so u th , th e VinT, S a n ta, Nepena and Casma. The crops grown in th e se v a lle y s depend alm ost e n tir e ly on i r r i g a tio n and in th e low er v a lle y of th e S an ta th e re has been s e rio u s flo o d in g , cau sin g much damage to th e r ic e cro p , and d e stro y in g th e m a jo rity of th e i r r i g a ti o n c a n a ls . In th e Nepena v a lle y th e flow of w ater had been stopped by a la n d s lid e h ig h in th e m ountain zone, and i f th e n a tu r a l dam suddenly b re a k s, i t w ill cause d is a s tro u s flo o d in g o f a l l th e com m unities in the v a lle y . However, in term s of th e most im p o rtan t economic a c t i v it y of th e c o a s ta l reg io n we m ust loo k a t th e town o f Chimbote where P e ru 's fish m eal and iro n and s te e l in d u s try i s c e n tre d .
A ccording to th e 1963 P eruvian Economic Census th e iro n and s te e l in d u s try o f Chimbote (Soc. S id e ru rg ic a de Chimbote S-A ), s e t up in 1958, had an employment fig u r e of 1,386."' The average m onthly s a la r y of th e em ployees was s ta te d to be 8,331 s o le s , a fig u re w ell above th e averag e f o r in d u s tr ia l w orkers in P e ru .2 In 1963 i t was e stim a te d th a t th e Chimbote iro n and s te e l in d u s try had an o u tp u t of more th an 73,000 m e tric tons_ The H .E .P. p la n t n e c e ssa ry f o r th e o p e ra tio n o f th e iro n and s te e l in d u s try was c o n stru c te d in th e Can<5n d e l Pato de H u allan ca re g io n in th e n o rth e rn p a r t o f th e C a lle jo n de H uay las. This power p la n t, o r ig in a lly d esig n ed to produce 50,000 kwh, was p ro d u cin g 100,000 kwh in 1968; because o f a la c k of expansion in iro n and s te e l produc tio n , su rp lu s c a p a c ity was used to p ro v id e the v illa g e s and s e ttle m e n ts o f th e C a lle jo n de H uaylas re g io n w ith e l e c t r i c ' P rim er Censo N acional Economico. Lima, 1963, p . 5. 2 ' Acero es p ro g re s o *. No. 67, Septem ber, 1968, p . 34. Chimbote Peru, P u b lic a c io n de R elacio n es In d u s tr ia le s p a ra e l p e rso n a l de l a Sociedad S id e ru rg ic a de Chim bote, S.A.
op. c i t . , 2, p . 12.
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lig h tin g . Now, a f t e r th e earth q u ak e, both th e H .E .P . p la n t and th e iro n and s te e l p la n t a re tho u g h t to be s e r io u s ly damaged, and p ro d u c tio n a t Chimbote is c e r ta in to be h a lte d f o r some tim e to come.
The o th e r im p o rtan t in d u s t r ia l a c t i v it y in Chimbote is th e fish m eal in d u s try . D uring th e l a t e 1950's and e a rly 1960's P e ru 's fish m e a l in d u s try grew a t a g re a t p ace. In 1956 th e re were 27 f a c to r ie s which produced 31,000 ton s of m eal, and s ix y ears l a t e r th e number of f a c to r ie s had grown to 110, w ith a p ro d u c tio n of 1,120,000 to n s . As th e in d u s try expanded i t became a v ery im p o rtan t e a rn e r o f fo re ig n cu rre n cy , su rp a ss in g th e two main t r a d itio n a l ex p o rts o f copper and c o tto n . A lso, b e sid es th e in d u s tr y 's c o n tr ib u tio n as an e a rn e r of fo re ig n exchange, fish m e a l p ro d u c tio n has p ro v id ed a c o n sid e ra b le amount of d ir e c t employment. In a d d itio n , a number of a n c illa r y in d u s t r ie s have been b ro u gh t in to e x is te n c e . P ro c e ssin g m achinery is made by s e v e ra l firm s , and th e re is a la rg e b o a t-b u ild in g in d u s try . M. Roemer has estim ated th a t in th e p e rio d 1963 to 1966 th e c o n trib u tio n o f th e fish m ea l in d u s try to employment has been in th e range o f 34,670 to 41 ,57 5 . Of th e se t o ta ls (th e form er a low e stim a te and th e l a t t e r a h ig h e s tim a te ) d ir e c t employment i . e . fis h in g and p ro c e ssin g has been in th e range of 26,220 to 29,339. The su pp ly in d u s tr ie s o f b o a t c o n s tru c tio n , equipm ent m anu factu rin g , ju te sa c k s, p a p e r, tr a n s p o r t and s to ra g e and m aintenance have c o n trib u te d a fig u r e o f betw een 8 ,4 50 and 1 2 ,2 3 6 .1
Chimbote has been a c e n tre o f P e ru 's fish m eal in d u s try and in 1963 produced 1 ,795,800 m e tric ton s of a n a tio n a l t o t a l of 6,6 50 ,6 0 0 m e tric to n s .2 In th e same y e a r th e re were 31 fish m eal p la n ts in Chim bote, p ro v id in g employment f o r an e stim a te d 3,567 p e rso n s. In one of th e a n c illa r y in d u s tr ie s , p ack in g and s to ra g e of fish m eal p ro d u c ts, th e re were aji e stim a te d 1,610 p erso n s employed in 1961.3 U n fo rtu n a te ly , th e re i s no in fo rm a tio n on the number o f p erso n s employed in f is h in g (w h ic h .to g e th e r w ith p ro ces s in g form s th e c a te g o ry of d ir e c t em ploym ent), b u t ta k in g Roem er's 1 ' The Dynamic R ole of E xports in Economic Development -Fishm eal In d u stry in P eru. 1956-1966' M. Roemer, u n pu b lish ed Ph.D . th e s is , M .I.T . Septem ber 1967, Table S-1 . p . 8 -2a. 2 ' La In d u s tria P e sq u e ra ', A ctiv id ad es P ro d u c tiv a s d e l P eru, Lima 1966, p . 82. 3 op. c i t . 1 . pp. 3 -6 . low e s tim a te o f 26,220 f o r th e y ear 1964, i t would seem reaso n ab le to su g g e st th a t in Chimbote perhaps up to 5,000 p erso n s were employed in f is h in g . T his would make C him bote's d ir e c t employ ment fig u r e ap p ro x im ately a th ir d of th e n a tio n a l f ig u r e . In the sm a lle r town o f Huarmey, to th e so u th o f Chim bote, th e P eru vian Economic Census o f 1963 l i s t s s ix fish m e al p ro c e ssin g p la n ts acco u n tin g f o r an employment o f 481 p e rso n s. I t sh o u ld be s tr e s s e d th a t Chimbote has grown d u rin g th e p a s t decade alm ost e n tir e ly as a r e s u l t o f th e r i s e in th e fish m e al in d u s try . I t has a c te d as a c o n s id e ra b le employment m agnet, even a t t r a c t in g m ig ran ts from so u th ern Peru in lie u o f th e more u su a l r e c ip ie n t a re a o f the c a p ita l c i t y . P riv a te sav in g s and d e p o s its in the town of Chimbote in c re a s e d from 21,886 thousand s o le s in 1955 to 360,658 thousand s o le s in 1967,^ and th e p o p u la tio n in c re a se d from 4,243 in 1950, to 59,990 in 1961 and to an estim ate d 150,000 in 1970. W ith th e grow th o f C him bote's p o p u la tio n th e re was a r e la te d grow th in th e p erc en ta g e of p eo p le liv in g in b a r ria d a s . In the mid 19 60 's i t was estim ated th a t betw een 60 and 80 p e r cen t of C him bote's p o p u la tio n liv e d in th e se b a rria d a s ( s q u a tte r s e ttle m e n ts ).^ Chimbote p o ssessed the c h a r a c te r is tic s o f an unplanned and ra p id ly expanding c o a s ta l c i t y , based on a v ery la b o u r-in te n s iv e in d u s try . I t i s now d e s p e ra te ly in need of re p la n n in g and p erhaps th e d e v a s ta tio n l e f t in th e a fte rm a th of the earth q uak e w ill p ro v id e an in c e n tiv e f o r a more planned form of urban developm ent, b rin g in g a lso o p p o rtu n itie s f o r employment in th e c o n s tru c tio n in d u s try . The fish m e a l p la n ts however have been se v e re ly damaged and w ith the exodus o f la rg e numbers of tra in e d in d u s tr ia l p e rso n n e l the fu tu re does n o t lo o k p ro m isin g .
The S ie r r a Zone
The c e n tre o f th e Andean reg io n o f Ancash was H uaraz, a town ap p rox im ately 240 m iles from Lima and d i f f i c u l t o f access under p re -e a rth q u a k e c o n d itio n s . I t is now a mass of ru b b le and i t took days b e fo re the road le a d in g down to th e Panam erican Highway could be c le a re d by Army e n g in e e rs . The number o f hom eless from the h ig h lan d zone is estim a te d to be in th e range of 8 00,000, and the ta s k o f f i r s t k eep ing a liv e th e se su rv iv o rs and seco n d ly of 1 / 1 fMemoria y E s ta d is tic a B a n c a r ia , S u p e rin te n d e n c ia de Bancos, Lima, P eru , 1967 pp. 314-315 -c u rre n t exchange r a te 43 s o le s to the U .S. d o lla r . P e rso n al com m unication w ith th e D ire c to r of O fic in a N acional de P laneam iento y Urbanism o, Lima, May 1969. p ro v id in g homes f o r them, and th ir d ly o f c re a tin g employment is a fo rm id able one in d eed .
A g ric u ltu ra l p ro d u c tio n in the S ie r r a reg io n of Ancash is dom inated by b a rle y , w heat and p o ta to e s and to a l e s s e r e x te n t m aize, which has a g r e a te r preponderance in the c o a s ta l v a lle y s o f Nepena, S an ta and Casma. In 1965 th e departm ent o f Ancash produced 52,220 m e tric tons of b a rle y o u t of a n a tio n a l t o t a l of 178,951 to n s. T his was the h ig h e s t fig u re f o r a P eru vian d e p a rt ment in t h a t y e a r. In th e same y e a r th e departm ent of Ancash produced a t o t a l of 90,600 m e tric to n s of maize out o f a n a tio n a l t o t a l of 557,171 to n s . A fte r th e departm ent of Lima, which produced 98,100 m e tric to n s, Ancash c o n trib u te d th e g r e a te s t q u a n tity f o r one d ep artm en t. In 1965, Ancash produced 31,550 m e tric tons of w heat o u t of a n a tio n a l t o t a l o f 146,720 m e tric to n s, ag ain th e la r g e s t c o n tr ib u tio n f o r one d ep artm en t. F in a lly , in the same y e a r, Ancash produced 265,500 m e tric ton s of p o ta to e s o u t o f a n a tio n a l t o t a l o f 1 ,568,240 m e tric to n s.^ T his ag ain was th e g r e a te s t q u a n tity f o r any one P eru vian d ep artm en t. This predom inance in th e p ro d u c tio n of b a rle y , w heat, m aize and p o ta to e s w ill be g r e a tly dim inish ed by th e e f f e c ts of th e e a rth quake. C o n siderab le drops in n a tio n a l p ro d u c tio n w ill ensue and th e reg io n i t s e l f w ill n ev er r e ta in i t s dom inant p o s itio n in th e p ro d u c tio n of th e se s ta p le cro p s.
To a sse ss th e e f f e c ts of sucn a trem endous n a tu r a l d is a s te r on the employment s tr u c tu r e of th e Ancash reg io n is a ta s k th a t can o n ly be approached in v e ry g e n e ra l term s. There w ill be e f f e c ts on the fish m eal in d u s try , th e iro n and s te e l in d u s try and on the s tr u c tu r e of a g r ic u ltu r a l p ro d u c tio n in th e s i e r r a reg io n o f the Ancash d ep artm en t. M ig ratio n o u t of th e d is a s t e r zone w ill augment the p o p u la tio n s o f the c o a s ta l c i t i e s of T r u jillo and H u actio , p lu s o f course Lima and employment o p p o rtu n itie s fo r the m igrants w ill be, as f a r as can be e s tim a te d , v ery lim ite d . The immediate problem how ever, is to p ro v id e fo o d , m edicines and c lo th in g fo r the thousands of hom eless, and to somehow te m p o ra rily in te g r a te them in to the c o a s ta l com m unities th a t have n o t been a ffe c te d by th e earth q u ak e. 'Em ploym ent' seems l ik e l y to a r is e m ainly through the grow th in the numbers o f vendedores and o th e r m arg in al o ccu p atio n s w hich should to a la r g e e x te n t be reg ard ed as p ro v id in g no more than d is g u ise d unemploym ent. In 1 961 Peru had an econ o m ically a c tiv e p o p u la tio n o f 3 9 .4 p e r c e n t (th e p ercen tag e o f th e p o p u la tio n over th e age o f 6 th a t was g a in f u lly employed) and unemployment has lon g been a m ajor problem b o th in the c o a s ta l -region and a lso in the S ie r r a . The earth q u ak e and th e consequent c o a s ta l movement of 800,000 s e rra n o s w ill g r e a tly ex acerb ate th e problem of th e gap betw een job su p p ly and job demand, b u t p erh ap s, th e i n te n s if ic a tio n of th e unemployment problem may, a t the same tim e, p r e s s u r is e b o th governm ent departm ents and fo re ig n e n te r p r is e s in to p ro v id in g more employment o p p o rtu n itie s through s e t ti n g up more la b o u r-in te n s iv e in d u s tr ie s .
The P eruvian E arthquake Appeal Fund i s g r a te f u l f o r c o n tr ib u tio n s , which may be s e n t to P.O . Box 999, London W .C.2.
